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WHA T IS CLAIMED IS : 

1 . A signal processing system capable of compensating for the channel 
response characteristics of an input waveform, comprising: 

input specifications for specifying the design of a filter, including: 

Channel response characteristics defining the response 
characteristics of a channel used to acquire said input waveform; and 

user s^cifications for specifying a desired fi-equency response and 
a degree of compHance to the desired fi*equency response; 
a filter builder for generatink coefficients for said filter and outputting final 
performance specifications, having: \ 

a compensation filta: generator for generating coefficients 
corresponding to a compensation response on the basis of the inverse of 
the channel response characteristi(^and 

a response filter generator for gimerating coefficients 
corresponding to a combination of an ideahrcsponse and a noise reduction 
response on the basis of the user specificationsS^nd 
said filter for filtering said input waveform and outputtingSm overall response 
waveform having said desired fi-equency response, comprising: \ 

a filter coefficient cache for storing the coefficientV generated by 
said filter builder; \ 

a compensation filter portion for filtering said input waveform 
using the coefficients stored in said filter coefficient cache corresponding 
to said compensation response; and \ 
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response filter portion having a response filter stage and a noise 
reduction^tage for filtering the compensated waveform output firom said 
compensation filter portion and outputting said overall response 
waveform; sam response filter portion filtering using the coefficients 
stored in said filW coefficient cache corresponding to said combination of 
said ideal responseVand said noise reduction response. 



2. The signal processing system according to claim 1, wherein said filter is 
implemented as an infinite impulse response (IIR) filter. 

3. The signal processing system according to claim 1, wherein said filter is 
implemented as a finite impulse response (FIR)Vilter. 

4. The signal processing system accordir^e to claim 1, wherein said channel 
response characteristics are predetermined based on a reference signal and the reference 
signal as acquired by said channel. 

5. The signal processing system according to clain\l, wherein said user 
specifications comprise a bandwidth, a response optimization, a compensation 
compliance, and a filter implementation type. 



6. The signal processing system according to claim 5, wherem said response 
optimization is a pulse response optimization implemented using a Besselwbrth filter. 
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7. The signal processing system according to claim 5, wherein said response 
optimization is a lujise performance optimization implemented using a Butterworth filter. 



8. The signM processing system according to claim 5, wherein said response 
optimization is a flatness optimization implemented using a Butterworth filter. 
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9. The signal processing system according to claim 5, wherein said filter 
implementation type is finite impuls^ response (FIR) or infinite impulse response (IIR). 

10. The signal processing syst^ according to claim 1, wherein said user 
specifications default to predetermined values 

11. A signal processing element for filtering an input digital waveform, 
comprising: 

a filter builder for generating filter coeffici^ts on the basis of a channel 
fi^equency response and a user response characteristicsS^said channel firequency 
response being determined on the basis of a response input and a correction input; 

an infinite impulse response (IIR) filter having an EDK^input for said input 
digital waveform and an IIR coefficient input connected to saidNfilter builder; said 
IIR filter producing an IIR filtered waveform fi-om the input digits^ waveform on 
the basis of the filter coefficients generated by said filter builder; 
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\^ va finite impulse response (FIR) filter having an FIR input for said input 

digital w^eform and a FIR coefficient input connected to said filter builder; said 
FIR filter producing a FIR filtered waveform fi-om the input digital waveform on 
the basis of the^lter coefficients generated by said filter builder; and 

an output selector switch for selecting either said IIR filtered waveform or 
said FIR filtered waveform for output. 

12. The signal processing element according to claim 11, wherein said filter 
builder detects changes in the sampling rate of said input digital waveform that require 
the filter coefficients to be generated. 

13. The signal processing elemeiA according to claim 1 1 , wherein said filter 
builder generates filter coefficients for said FlK^lter or said IIR filter on the basis of said 
output selector switch. 

14. The signal processing element according\o claim 11, wherein said filter 
builder has channel, compensation, shaper, and noise reduction outputs for evaluating the 
performance of the filtering. 

15. The signal processing element according to claim 1 K wherein said 
response input is a known input response and said correction input is aNjieasured input 
response as acquired by an input chaimel. 



-53- 



00045743 




PATENT 
455610-2550 



Cr'V^ 16. I^e signal processing element according to claim 11, wherein said user 
response characte^stics are used to generate filter coefficients corresponding to an 
arbitrary response portion of the filter. 



17. The signal processing element according to claim 11, wherein said user 
response characteristics comprise a bandwidth, a response optimization, a compensation 
compliance, and a filter implementation type. 
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18. The signal processing element according to claim 17, wherein said 
response optimization is a pulse respijnse optimization implemented using a Besselworth 
filter. 

19. The signal processing element according to claim 17, wherein said 
response optimization is a noise performance op^timization implemented using a 
Butterworth filter. 



20. The signal processing element according to claim 17, wherein said 
response optimization is a flatness optimization implemented using a Butterworth filter. 

21. The signal processing element according to clauji 17, wherein said filter 
implementation type is FIR or IIR. 
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22. laie signal processing element according to claim 11, wherein said user 
response characteristics default to predetermined values. 

23. A methcKi of filtering an input digital waveform to compensate for the 
response characteristics of an acquisition channel, comprising the steps of: 

generating a\:ompensation portion of a filter on the basis of an input 
channel response, usinathe steps of: 

pre- warpink said input channel response; 

designing an analog filter emulating the pre-warped input channel 
response by niaking an initial filter guess and iterating the coefficients of 
\ said initial filter guess to naioimize a mean-squared error; 
inverting said analog mter; and 

digitizing the inverted analog filter to produce said compensation 
portion of said filter using a bilineai^ transformation; and 
filtering said input digital waveform lining said compensation portion of 
said filter. 

24. The method according to claim 23, fiirther conM)rising the step of 
generating an arbitrary response portion of said filter on the basre of an input user 
specifications, wherein said input digital waveform is filtered using, said arbitrary 
response portion of said filter, thereby producing a filtered digital wa\eform having the 
desired response characteristics. 
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25. ^he method according to claim 24, wherein said input user specifications 
comprise a band\^idth, a response optimization, a compensation compliance, and a filter 
implementation type 



26. The methbd according to claim 24, wherein said arbitrary response portion 
of said filter comprises a snaper and a noise reducer. 

27. The method acco\ding to claim 24, wherein said input user specifications 
default to predetermined values. 

28. The method according to\^laim 23, wherein said filter is implemented as 
an infinite impulse response (IIR) fiher. 

29. The method according to claim 2\, wherein said filter is implemented as a 
finite impulse response (FIR) filter. 

30. The signal processing system according toyclaim 23, wherein said input 
channel response is predetermined based on a reference signal and the reference signal as 
acquired by said channel. 



3 1 . ihe iHetfied-accQrdm 23, wherein said response optimization is a 

pulse response optimization implemented using'S'B^sselworth filter. 



-56- 



00045743 



4 



PATENT 
455610-2550 



32. "Kie method according to claim 23, wherein said response optimization is a 
noise performance optimi2:f^imi implemented using a Butterworth filter. 
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33. The method according to claim 237^4i§rein said response optimization is a 
flatness optimization implemented using a Butterworth filter. 



method according to claim 23, wherein said filter implementation 



e is FIR or IIR. 



35. The method according to^im 23, wherein the coefficients of said initial 
filter guess are iterated until said mean-squareo^or is less than a compensation 
compliance specified in said input user specifications. 
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